Poly(ADP-ribose) polymerase-1 and its clinical applications in brain injury.
Traumatic brain injury (TBI) is a devastating occurrence that may result in short- and long-term complications. Oxidative stress (an imbalance between oxidants and antioxidants) plays a critical role in the development of secondary injuries following TBI and, consequently, in patient outcomes. Secondary injuries resulting from oxidative stress produce DNA strand breaks that activate poly(adenosine diphosphate [ADP]-ribose) polymerase-1 (PARP-1) and produce another level of injury. PARP-1 functions as a DNA-damage sensor and signaling molecule. In response to the severe DNA damage after brain injury, PARP-1 becomes overactivated and depletes the cells' energy sources, which leads to cellular and neuronal death. Recently, PARP-1 inhibition has been studied in various animal models of brain injury with promising results. TBI treatments based on PARP-1 inhibition in humans are far from the clinical arena, although descriptive studies of PARP-1 activation in humans are beginning to emerge. Nurses should become involved in this area of collaborative research in human response to brain injury by helping design and implement safe and meaningful clinical trials.